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Abstract of JP2000326220 

PROBLEM TO BE SOLVED: To realize the 
determination of a grinding end point with high 
accuracy by determining a grinding end point for 
detemining whether a grinding process is finished or 
not, that is, whether a board layer is flatened to a 
desired flatness or thickness or not, by using the first 
and second optical systems and a processer. 
SOLUTION: A chemical machine grinder 20 capable of 
grinding a board 10 Includes a series of grinding 
stations. Abrasive pads 30 are mounted on rotatable 
platens 24 installed in the grinding stations. During a 
grinding process, the slurry Including a reaction agent 
and a chemically reactable catalyst are supplied 
through a slurry/rinse arm 38. On this occasion, two 
optical systems 64, 84 respectively privided with a light 
source for emitting the ray of light having the different 
effective wavelengths to each other, and a sensor for 
receiving the reflected light are mounted at lower parts 
of the windows 62, 82 for measuring a thickness of the 
board 10 and grinding speed by an Interferometer. The 
thickness of the board 10 is measured by a computer 
52 on the basis of the first and second interference 
signals. 
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p. 

[W*3i4] ±M^-wm.u±M'm-^m\t. SJtt 20 

J;0:;«c#<.>. If 1 f5«OTfig. 

[i»*318] ±fBm-7t#->7,7-AR0:±tB»z:7t# 
(nmm.. 30 

[fS*JH9] ±tBSI-3t^->XxA(itt^1-L7t^->7> 
±tB^-7t;^->X5^A«Sitfft7l£^i>;^-T- 

11] '>?U < i: t>±IB^->feiS*3irX±iBII 

[»3iJ3gl2] ±fBS-7tjS«. lg-:3t-l/>XS 

W^Rfll 1IB«©^H. 
\mmi^\ ±IB^-3t-U>7.*«, ±fB»1S 
{c*3W-2)@*ii-5±tB^-Jti^©^ESfickOfi<. ±tB 
^-nb:-U->Xg«, ±IBS«fc*5tj-«)±tBB*®^ 
±fB^-?t«S«5t8Sfia;0:gl'i, f»5|^^ 1 2 IBttco^ 
«. 

C»*3S14] ±fB»1fiCD±fB»-ffi(cSM-r«.W« 
[IS*3S15] ±tB©f«/t-i' K*SA5-7'57^>SrM 50 
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^*3j;y:±tBm-7t^*^±iB7/"^-5^-\'S:aja-r-£., an 

^31 1 4 IE«cD»H. 
[rt^JSl 6] l.%mm)^v K<£3t;^-&-/^x><£M 

jgb. ±lBI|-7t^*^±IBm-7/'?— 9=-1rS:aji-r^). 
fl^JSl 4fB«©gS<, 
tW*« 1 7 ] ±|BW«/'? V H > H Sr 

±fB^-3^^*3j;0:±fB^-7t^AiJ:^>5'f >F 
■^^Srilji-r-S. «5RJS 1 4 IB^roSfi. 

[«*3S 1 8 ] ±fBWS/1 h* \t.%-mn^'i >V0 
>]^'y^mm-r^, wsrjsi 4ib^©ss, 

[W*:«19] ±IB^-^^iS«tt, ±tB^-«?azS 
fiiOSi/i. «*3S 1 fB«<O^B. 

[fi*3S2 0] ±IBm-?t^«m— J^SSrWL, ±fB 
m-^^tt. ±IB^-l^fi±0^^imnj6g*W-r-5. 
f»*31 1 9 IB^c^gg. 

[ffll«3S21] ±fBm-iSStt. 0 0:^-y p^-h 
;^S.y:l 5 0 O'rh/;?^— h;i'©WtcS)«). gt*JH2 0|B 

[»*«22] ±tB^-^^S«, *«J3 0 0±y 
;i'Xat6 0 0::h/^-h;K^P5»Cfe-5, »*:S2 0IB« 

[fi^JS 2 3 ] ±IBm-7te«S«. ±8B*1S±0±IB^ 
[f»*3S2 4] ±tB:/D-fe->-9-lS< ±tBm-T?$tt^ 
S*3liiB«©^B. 

y'ji'^mmmt. jE^^m^x'$>^. «*3«2 4tB«<^ 

^B. 

PbT, B-'K^§:^7-fe-y h(Cj;0^$n, ±tZf^-=^y'Jl 

n^. 2 5 iB«ro^fi. 

hit. ±m^-^»mm^'b<D^mm^mizM-r^±K 

ft #75^ 1=. iPJl^M -r ^ ±IBm- ^ -xJHiS^KS^ 
B. 
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nT(.i-5. If 2 6 fB«COSBo 

fi. A,,,, \t±Md.m-^i^m&> AT, «±fBII-ffl 
mz^-DX. Mlc, H^M^. ±fB^-W5ajSfi, ±IB 

±fB:/D-fe-y-9-it, ±mm-mmzm-r^m--w^mt± 
[ft^jssi] ±8Bm-^:5^;uiP$Mi5:«, ^-^ra 

±ti^a-t.y^it. ±IBII-^#fI#7!)^e.±IBm-W 
ra. ±fB|g-^^{i^*^^.±IBm— W^Sr^jfT^^^ 
fCiW^S^tlTl^S, »«^3 0fB«©^K. 

[W*313 2] ±tBm-^:5=';L'J?^M»«, H-fiCffl 
:^7-fe>;/ h®|g^T2>0, itBm-^rT^JPP^P^a^. 

m-fitl^ty-fey ho^narafet), ±tB:/D-b:yy-«, 
±IS^— ^#{i#*^';>±IB^-'effl*7ir-y h. ±IB^ 
^^i^fS^*^?.±IB^-{4tB^7-fe-y h^Jfe^-r-SJ^P 
tCiMfiK^tlTtiS. «*^3 ltB«c75^M, 40 
C«*«3 3] ±ffi7'o-fe>y9-«, JtlBS-*^iSfi 

IB^-^:5=';P3iSBII&*5J:Of±tBm-tx>'l'^«Mfc 
2 4|BiECD»e„ 

B-B ^ SIS s{b^K)^«w*-r -2. « icffiffl f * 

■B-T±IB*«IC^T?)^-:>t», Ml;. ±fa^-ffi&Z^ 50 



4fR§2 0 0 0 - 3 2 6 2 2 0 

±tBII-E*^?.SW$ti^±tBm-7t^*^e)a)^tSS!l« 
L T^-^#(t^ Ife $ ■& -5 H— fe >-!f -5 ^- 

yt^z^X^At ; ilB^-W^iiSStSJ^iSm-W^JIlffi 
ft *-r S ^ ^ ^ S -iiX ± tB»« (C S T ^ ^ - 

Ttig, MIC. ±tBm-®BLy:±IBm-EA^'=,SI>f$n^ 

gB(c*5v>T : mm^, ±mmmo±mf^-mzmm.t 

m-W^2SS€rWr^^-7t^^^^$-B:T±IBS«iC 
^T-S^-^ili. MIC, ±g3^-HRt/±fHB-®*^6 

^ ^ * $ i± •£ ^ — fe > -tt ^ ^ -r ^ ^ - 5t ^ X 5^ A 
-^m^^^-&x±^&mzmx?>m-itm. Mtc 

±tBm-SSZ^±fBm-®*^ 6.KW$tlS±IBm-^t^ 
^, ©5t ^£ ai^ L TH - ^ ^ ;^ -B: ^ m - ir > 

t^±IBm— e. iP $ * 2> J: 5 fc^fig ^ tl 

fcT'D-fe-y-y-T-aboT. ±fB;P$«, ^— M^&tK±tB 

T, MIC. ^-iiScRUf±l2^-*^iSgw||jgcT'a&S 
^-^x;PJP$K»:tcJ;oT, ^^T-SCid^-e^. ± 
m-:fu±y^\t. ±fB«-S^(c*f-r^^-^M<h±IB 
m-^^tc^-r -5^- ^ffl ^£Si^T-5 J: p tc«^£ $ ti. 
±IB^-^x;HP $ KScii J; rjt±g||:r ^TT^;!/ jp $ 
*^e.±SBJP^(ct3tJ^bViit:effl€:#;lS, W^-T'a-fe 

C«5^3S3 6] ^-S^#L. ±IB^-®<DTtC$,^ 
m-B**-r-5«1SS:<t:^W«ttWSTS<^{cfl|fflr^ 

■&T±IBS«fC^T-&B-^7l63^'r^-H. MtC, JilB 

<D^^mmLxm-^^m^^^^^'&^m-±. 

m-mm&^^'^-r^m-^m^^^^itx±mmmz 

ST-&l|-^3t:^-f H, M(C. ±SB^— ®&Z/±IB 

[«*3K3 7] ±|B^-7ti^«. ± 

•5. i»*JS3 6fB«CDgB» 
[W*3S38] ±tB^-j^fi«. 0 0:^7 ^-h 
15 0 Oi- y :>^--hJl<nmx~$>^, B*^3 7 IB 




i^ro 3 h - U > X €r *6 T ^ ^ tc # /j: ZJ t - U 
4 2] <^ xyN±:& I' SSH ^ nfc jSMItiSF^ ic 

^tii-r^mmiz^^^x m-m^f&m^m-r^f^-^m 

— ®S0:±IBII-®7&^ e. S#t ^ ±fB^-^t^*^ e (D 

-^^m^^m-t^m-^'^^^^-^-ttT±mxmzm 30 

T^m-Tt®, St;:, ±|B^-fflRD^±tBS-®d^e,S 

±tBm-T#<t ^ t ±tB^ - T^if ^ ^ JtiJ b ±f3W« 
X.1«SB. 

I«*JS4 4] ^-Si, ±fBII-®©TtcfeS^- 

mx&-:>x : mrj.^'^^J}&&^mi^±K.xwL\zmrz^m 

^*»e.J¥$<&^3tf ; *«ASSB, 

**-r-5ll-7t^^rS]tt. ±tBS«-6^^s«-$n^±iB 

f^±-^iti,:^y''y^t ; ±fBS«tC, ±fB^-#S*tSg 
<ttSS!^i-5m-*5ciiSfi**-r«.m-^^2:l^tt, ±SB 50 
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-^»{i^SU^±tBII-^*«^*^ 5.±IBJP$ Sr^^-r 
[^*«4 6] ±IBIP$S:St^-r*X7=--;/y«. ±fB 

^, «*«4 5tBe©:&ft. 

[i»^314 9] ±fBJP$^^ffiTS7>T-y7'«, ±fB 
m-^PBl*3 J;a^±tBm-'a:tg:t7ir -y h ^±IBm-^* 

[tt*3S5 0] ±fBP$«, ^-iiSi. ±tBm-«55!) 

IBm-*5K)Sfi, ±l3^-«BrBl, ±IB^-{4ffi^7-b-;/ 

±IBm-^:x;i/ff $ J: tX±fB^- $ 
;^)^'i±tBJ?$tct5«^LV^tt^M^-^x.-l>, ±fBm-5SI 

mz%-r^m,~-^m.t±.%^m.-mmzii^r^^=i^m.^ 

5 1 ] ±|B^-?S:ttRt;±iB^-ScM*ft:S 

\zn-t^m^^\htz.L^^^. z.z.x\ Mts±iB^— 

SISc. N«±iB^-S^, A.,,, «±fBII-W5e!)iS 
A.,,, «±tB«-W^jSE«. AT, «±fa^-« 

Pb1> at, tt±l3B-MW, «±fB^— fiCffi^t^-feu^ 
(i):tt±IB^z:fir+|:t7-fe>;/ 5 0 

fB®<©;&i*. 

[til*«5 2] ±IB»$ ^-Sg^. ±tBm-*^ 

zSft, ±fB^-^?>^^f^«l8ifcT*«.M-^:x;U;i^l5 

m,-'f-^m^(Dmi^x&^m-'t^jm^mmzj:i-o 
X. w^-r^:iiiH}^x^. 

7i^'i±fBP$t'««^Li/i}S^fiS^^«>, ±fB^-S 
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^^f^^it^^^. ±IB^— ±SB 

[SS*:S5 6] ±tBm-7t^Ra?±fBm-7t^«. ± 
tB»«±tCS7S:-5Ait:ft«Sr'g-rs, «*J«4 5iS«cD 
T^ffi. 20 
5 7 ] ±fBm-7ti^Rl/^±IB^ll7ti^«, m 

:^ffiT'aboT : ±iBa«tc. ^-#5ajft:^^*-r-5>^- 

y^y-yt ; ±tBS1Slr, ±tB^— WSjjftfit tm^f-S^ 
y:±tB^ - ^ j^^f it« LTW««i^-^S:ft^-r ^ 

MtB-r-5SBtC*3CiT : ^— 31£=¥i>:^7^AS:*•r^^— 
We7.7"-v^ >T$)^T, ±lB^-5t^->X7^A«. 
»-*5?!)J6fi * #-r -5 ^-3te«S S: ^ ^fe ^ li-iSHm-Pli 
7, 7"- -> 3 > TW^ ^ n ^ i # ±fBS« (C S T ^ B-7t 
ZH, ±|B^-®R0:±fB^-S*^€>S«StX-5± 
IB^-?t^«*^e.W7t«-S!l^bTm-^^«^*^*^-a- 40 

±tB^-®Rr/±fB^-S:d^e>RW$n^ 
IBWe®i^-'iS^^tB-r-£>. ^7i< tfc-^<^:7'o-fe<ytj- 50 
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6 0 ] ±mm-^$m&it±i£m-m^m& 

<tD:*:#c^. t»*3S 5 9 IB«<75Sfi. 

[f»5t^3« 6 2 ] ±tBII— Sif3800 75^?,140 
0:^-y >^-hJKDrB^{CS.-5> WsU^ 6 1 IB«W^K. 

CW«316 3] ±IBI|-«fi«. if!54 0 0*>e. 7 0 0 
i-y ^-h)lo:im\z$>^. W:*31 6 1 sBKcD^Bo 

7"-->3 >T-*-s.T, _tlBIIH^^->X7^Att, HH* 
* #-r -5 mn^ti^ ^ 16 4 $ •Ii:±l5^= W»X ■r— 
->3 >T'W«$tl«.t^±fB»^S«cST^^H^ai, M 
ir, ±IB^-SRO:±fBS=:®*»e.KI*$tl-g>±IB^H 

•S, i»*3S5 9fB^«^B. 

[n*«6 5] ±tB^H*^zSft«. ±tB^-*a& 
S«tO/h$ti. iS^Jg 6 4 IB^rogB. 

[19*3^6 6] ±fB^H»«(lJ!!iS«. ±SB^^*5aiS 

[fS*]S6 7] ±tB^-WlgXx-->3 ><i:±IBmr: 
(«*316 9] ^P^X7^-->3 >«, «j&-r^:/7 

s«-$n^±tB^-7t^*^ (7)>t^?ii^-r^ ' t J; c 
n^±tB^-^^*^ e <D3feS:jii^-r -5 ;i t tct o 

[f»*3S 7 1 ] ±IBII-*»!)&fttt. ±IB^- W^iK 
fiJ:0::»c*i.i. 7 0 tB«0^rfe, 




[»*^7 31 ±SBI|-»:g«, *?)8 0 0*^^ 1 4 0 

o±y ;<-hJi-omiz$,^, 7 2 |g«©:^ft„ 

[tt*JS 7 4 ] ±ie^-jS*«. $94 0 0 6 7 0 0 
[0 0 0 1] 

[0 0 0 2] maiUKtt, v'J=l>-?XA±(C* 

aissw nx ^ > $ n-5 cDT\ n#Jx «a-t 
[0 0 0 3] itrnmrnw-mm (cmp) is. ig«6'=>nfc 

«56t:^^ ^ U T X « WS'N y H ± (C ^Jt ^ nx t i S d t Sr 

pItgTiftW, -r^^ctit., &tl^-^^. ^ti*W«/'?-:/ F 

[0 0 0 4] cMP:/P-fex©^mfa> -^^mi^MAiz 

=1:0, MIC, i^mi:UT^i;^<±±tf (/hM^ffi^©^ 
fiE) *3J:Of¥fitt t-ckO, fflOJ^^ 

FelOffi^fiS*, l^iZ^r^^UOWl-m-fiJiZ^ 

[0 0 0 5] M;fe-55if*IA^J:tX:^Dir7.©W?eiS5- 
^m-r^^iz. i/it)«$'-i):/7>i"J'XA, "TT^ct^-e, A 
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2PJl^$n-5W-a!l^X5"-V3 >tI^i2l$nT*>cfct,i. ^ 

[0 0 0 6] cMPfciiWs— owBgais. w*:^p-fe 

«A>;/ FO«i|efRt/f!KSg, PlgA-y FiS«P»1<Dffi*f3i 

10 w«/i-y F±os«G5^^att> «*jfc)i^*astci3 

[0 0 0 7] mm<DmM,^^^-r^—':>(D:^m\t. mm 

20 \zri-ot^:L Lii^^A^^ti^'hi.nu.i'^ "tntztb. 
[0 0 0 8] 

30 [0 0 0 9] ^~^'^nrc/-^y^-:^*mmm.-^.xmm 

y FOt^Ji-^/ly F-S«lfffiT?X7'J<^a^l*I^*i^ 

*D-l.*^feLn/^c^^. ^<7DJ:5)^£aMtt, Ttt<«))l©S 

¥irsFs<t;*ifft3n-5i:^, Tiz< ^m*mmi,zmm-^ 

40 [0 0 1 0] Wailxfcm/»t::*3ViT, fiff^t^^D-feX^Sr^i 
[0 0 11] 

[M^] *»Bjtt, itmmm¥imm<p\zm^^^mT^ 

ii^*S:i*5t-r-Sj^> CMP:/n-b7>4"tC'j;xA±C^o 

50 ^^*$nfct*iNf©ff$^^5£-r^^fC^fflWffiT-ab 



• ( 7 : 

[0 0 12] — •po^i^i{c^5^iT, *%b^«, ^— ® 

^-3t^->XT-i=., Bnjt^vX'xA, Zfn±y^^m 

[0 0 13] *:^BJ©5ISS{C«, 7t^S.Uf|i— 7t«g 
5 * fc -SS^ Ai^^l S:* <t l^, 

SS;gJ:Dft<Tfeit.i. sen. Wlg4'{ca«<0||— ® 

</i. ^-Tt^ti. ^JA«*56 0 0;d^e. 1 5 0 0:)-/^- 
[0 0 14] :^D-fe>ytJ-tt. «!)«iJP^* 40 

iB^rog/jNgsii^s*^ f>its-r^ z.ti)^-5]mx'$> 0 , 
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mA^^n\-wr^ctf}^-sjmx'$>^. m-mm. w.-^^ 
-mmz^t^^-^mt:^^-r^<i:o\zm0SL^n, c 

[0 0 15] 

[»iCi] 

[0 0 16] ^1CT% Mtt±fB^-SS:. N«±fB^- 
SIS. A.,,, «±fB»— W^iSft. A.,,, «Jif3^ 
-*g))jgS, AT, «±IB^-S8rBl. AT,K±IEm= 

[0 0 17] flS©^^(C*3t,iT. ^— 

m\t. mmz^fz^w,-^m^^±^'*i^w.-^m. w, 
~=^wm^^^^-^^^^\zm-'^^nm=.^t-^ibKm 

[0 0 18] mommiz^^^x. 

[0 0 19] :^nm(D^m\z\t. f^—yt^s^Am^^■£m7 

0 OA^f) 15 0 O-^y ;<— h JI/CDFb^co^— iSS^rWL. 
II-3^^*^'««J A tt'^ 3 0 0 7 0 0 / ^ - h ;KDK 
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[0 0 2 0] ^<omm\zi6\^^x. *^Hj«. ^-st^ 

MH— S CD T I' 2> II— ffi i: # L T '^7 X A iC fc o T 

©gC^fc«)3t^*^^^-a-S^Jt^'f Ki, 10 

:Jt^*^e.7t2rS!l^-r-5-fe>-t3-<i:, ^#{t#75'> "SW*^.-;^ 

[0 0 2 1] Sfc, K75£^^1i{c*3i.^T. *^BJ«, 'i? 

X A c o TiHfi $ tifcSEK«i it »' e * *-r »« 
*^t^»M««f et- ^ ^ fc-geffl -r ^. ^ *M tfi ^ tc [fi] e 

[0 0 2 2] Sfc. M/i^^«lfC:teViT, *^HJ«, H 
^ n -5 m-7t^Ri^^-7t^*^ (07t tBT ^ 

^s-t^wr^. 40 

[0 0 2 3] M;^t«)ll1lltC*3tiT, slE^HJtt, m 

[0 0 2 4] M!^£-5li^lCfc(,iT. *5!a^tt, -ft; 50 



■^nrcm-yt'm^ihye^m^-r^ztiziiD^f^^n 
[0 0 2 5] mm-pjm(Dmm\t, KT<o**^^sn^>. 

7 -fey htt, ^msm^^<D^&m&mizti-rh'^7'ji 
^m^y-by hcom^-u^^m—'Ey')im-^mmzj:^ 

f^mzsci-r^m~si.miz^*)»:^Lx%^\,K m-^m. 

[0 0 2 6] 



[0 0 2 7] Z.Z.X. M«JiiB^-SS:, N«±ffi^- 
nW^jjSS, AT, «_tteB-»irBl. AT,(S±SBm- 

[0 0 2 8] ^fc, M;^£^ffi^(C43UT, *^HJ«, a 

■r^z.t\z^^x±iisi.^n. w.-^wm^\t■. m-myJi 

[0 0 2 9] ffi(^li<«tC*3liT. *^B^tt, ^-ffit. 




^«1S(c ^ -S. =fc ^ fc^ ^ -li-^m-JtilS, 
^-^^«^ Srfl^ S -B- ^ leu— HRt/^^— ® *^ S 

[0 0 3 0] *:5g?^<^I^SS«. ^^TO!|#mS:^^^?'foJ: 

C»lx.lf«it)4 0 0*^5. 7 0 0:^/ h 
;K75P^CDm— jSS^r*L. ^n«. 0ij ^ 8 0 0 7!)» 5. 

1 4 0 0 :^y ^— h;KDratc*sM— 3t«s®ii— jKS<t 

[0 0 3 1] fflCD^JS0UfC43tiT, 2|s:5ll««<t^e<JffilM 

m-x^-i>3 >T-w^$n, m-* 
e.ss*$n-&®-7ti»*^ e.^s:Sii^-r ^ ch J; o T 

[0 0 3 2] ^fgB^O^iJ.-SC^, JJ^TcaOT-S^. 



9) 2 0 0 0 - 3 2 6 2 2 0 

Sbf^-r-520©^#->X5^AS:ffi'5Cl<i:lca:0, gtWtC 

^— -> X ^ A ^ ffl V iTf# e. nfc/'^ 7 ^ — 5^ <D <fc 0 IE 

[0 0 3 3] :^mm<Dm(D<i^mBLZsfWJt. mm:BLrj-m 

[0 0 3 4] 

1 Ott. {fc^W^WWIg (CMP) g@2 Olr^^^tl 

10 ,^?^JCT'*StC^A$n-5. *B#|f ^5, 738, 574TB 

— V3 >2 2 <i:JtjllX7^-->3 > 2 3 ^-^tf. MjUXt^ 
-->3>'23tt, ffl^<0««l OS:^«gB daS^-fr 

-T) ;5''?>§im-£:ii:. SS&ifeit-T* C i:, SSS-^ 

[0 0 3 5] ^mm7.7—'>3 >«, lel^oItg^ty^T^ 
20 >2 4^-^^, ^(0±(cW^/1-y F 3 0*«S*^tl-5, ^ 
— >'3 >RO^m— ->3 @«<iiiiSX'l4<0 

a5.5^i-®^<«x.fc2Mw^/i-;^ FSr^trd^\ mmcomm 

XT— ->3 >«tt:«Wt;ifge*^l/V'<«;/ Ftr^tf,. ««1 
0 8 -f >^ ( 2 0 0 5 'J ;>^— F JI/) X« 1 2 -f >5=- 
(3 0 0 5 "J F;1') SOX'f Xi7-eS>S«-&. 'f'y 

7- yBommn v f «^n-eti*5 2 o -f >5^x« 3 0 -r 

30 L, 7'^5^>iESt)^— ^«:/5-5^>2 4<&3 0*^e. 2 0 
0 lHl^/^i-TlHl^$-a-'5o «-W^X-T— v-a >«, wig 
/1>;/ F©^ft€ri«IJ$T-5^f'/-?-y Ffafiii«B2 8 t>"&tr 

[0 0 3 6] mn. mmn f 3 o «#ttB 32$: 
0, o$rp«-r§5^»cfieffl$ns. ® 

3 4«, «tT-e.B«fcOSV^, a5^/'?-yF 

40 U'^l'5'>T-jMfiK^nT'bJ;Vi. JSfl-^es 2«, -i/v- 
>-e s tDtEEi^ 7 jc ;i/ F 7 T < AT^ifig ^ nx t) J; 

I C- 1 0 0 0T'«[fig^nfc1^MS<i:SUBA-4 

-tim^^nfzM^%m-^m7^tz.-=-mmmnv f«, 

X TjW — ;l — "7 — ©Rode Itt J: 0 -5 
( I C- 1 0 0 oa(y^SUBA-4liRodeiao«ia« 

[0 0 3 7] Sf&^J^^tfX^U 3 6 KYkife 
50 fctijl^^n^XvU/U >X7'-A3 BfCi^TW* 




[0 0 3 8] 4 0C7:>=^^^ U T^^y H^ffi;^:^clHlSpItg?'cf 

\t. 4^^UT^^y Hliie^— 5^4 6 (0 2#.^J SrS-^ 
,yh4 8l*3T. ^mWjz^^y h^^^^. ^zyT)Vm.W] 

[0 0 3 9] ^-V' UT^^:/ K 5 Oti. ^^^^^^cDlSttM^ 

'&/j:Vi;L<h^ffiSIJ3-r^o ^^^UT'N^y FcDtHa!tt> St 
even M. Zuniga^tC J: 01997^¥5^21B tcHUS^ 

[0 0 4 0] 1112, El 3 ^#08 -Si:, 2 "T^CDT^-^T/N' 
-^^ 6 0, 8 0«. :f^5">2 4tr?g^^nT*5 0, 
2OC0SHJ»?-f >H'?6 2, 8 2 ^n^'tlTv: 6 0 , 
8 0O±JC$)^WS/1^:/ H 3 0 tc?g^^nT(.^^. 7^6 
0, 8 0ti, y^^>2 4C0S?tfiiJ. ^JAtt'l8 0Jgg| 

2 ti, ^n^tiy^ 6 0, 8 0 (^±:^<7:)WS/^ h 3 o 

Manoocher Bir^ngmz^D 1 996¥8^26BfC 

«#w>?^^-^*®tc«A^ni)o A 6 0, 8 0 ^mm^y 

-OH '^6 2, 8 2^^. UT^^7 H 5 0 (TD^eiifi^B 

[0 0 4 1] m^(om^. mmmm(o^wn^±(^Mm(D 



10) 1^582 0 0 0 - 3 2 6 2 2 0 

2'::?cDit^v'7.^A6 4, 8 4ti, -€-n-?n, ':7-< 

>H^7 6 2, 8 2 0T<?5y^'T*><?DT:;5fCiBM$nTl^ 

6&^/m^ir>•t^6 8, 0iJAti:7:t h5^-r F 
^^tTo m-3tiS6 6t^, a0J'i7>f >F'i7 6 2 t/^-y F 
10 (ia4#Rg) ±C0fe^^3>'5:^^U 3 6$:ilr:>TeS*r^ 

^m? o\t. m^io(Dmitim\zMvmm.u^^^^ a,(D 
7!)^e4 5]g<^ra, m^iti 6m\zi^x^^^^. —^(Dm 

JgtC*5V^T. 3¥;?^^6 6 me 0 0 7!?^ 1 5 0 0 ;< 
— h;i/ (nm) . 6 7 0 nm<DJSfit^WT^ I/ — 

lf-t*-AS:^*$i±^U-1f-'X?fe^p :r:6 0h^^ 
6 2f)m&^^m'^\Z\ts t:-AX=^^X/1>3^ 

[0 0 4 2] ^r:3t^>'X5^A8 4 fel^^HJc, muftis 

8 6 «h^^-tr>it 8 8 ^flm^^cfffi^bj (D^^i^T.'rK 
-Q^^X^^^-^o ^-^i!18 6li> 7tg|7 0<;D^- 
&S<h«S7if:^m^SE:g*W-r^^-7t^9 0^^*$ 

m<i:Dm<xh^^^o —mm\z^i^x. m^^mse 

ms 0 Ot^i^ 5 0 0 nmCDm. 0iJ^(i 4 7 0 n mCD 
30 }g8 6;:>^^>SM$n^o SS>r^^a 2^^, 0^:0^^)45 

mcomx&o. m^\^mi emx&'DX^^^^. :r:8o 
y (0*i±-r) ^^9 ocD^KicST&^n, ^<>f 

[0 0 4 3] 6, 8 6fi, iSgg LT»jf^^-ti:T 

»«1 OCOifi<tC&^^:#{c3ti^7 O^^^^i^^^v 

\riBi<\Z$>^^^ \zyt^ 90^^*-r^i:^tcf^»i$-& 
40 TfeckV^o 

[0 0 4 4] CMP»B20^^, 'i7-<>F'^62, 82 

6 0^^^Tfe<fcV^o :/^^>2 4t^CMP«!ia4^tClEl 
^•r^C:<i:*^e>. y^7^>CD'i7-f >F»i7 6 2, 8 2«. 

6 4, 8 47^?^^^^ttHf ^7i?^'it>7'U >^*^n^c fi:Bii 




>^^Zf^ 1 e 2, 164 («SJA»\ LED/7:th^ 
^¥i\-^M.iL3L^. Jt^'f 1 6 2. 1 6 40ffi 

^y^' 1 6 4S:ii&«j$-&.i>J;5{rS*?$n<l). ^aiS§6 

8 75^^.Wtli:^3fi^«, T^^f >5' 1 6 4 

89, 930t?fc^t>t$nT^i5. 
[0 0 4 5] CMPgg20», 

/c:i:#*St«T-2)^IC. 7t^->X7"A6 4, 8 4 SrfiEffl 
■r •£.. ^Sg 6 6, 8 6. ^a3§§ 6 8, 8 8 , -fe >1J- 1 6 
0«. #.Beti:/Di''7ABltg/j:xv^';Un>lf 

yp-tr-v-y-S 2{cSgg$tlTfcJ:l/i. Ieiei»^5 6f*, 
^}g6 6. 8 6Ryfi^mS6 8, SSJCMb. SC, 31 

[0 0 4 6] 0 4*#ff8-r-5a:, S«10«. ->Ua> 
i::7X/\^0'i7XAl 2. ±(C«fc*5-£.^M«jfi 1 4$r$ 

*5 -5 1 * -g- tf :i i BjtgT S -5 , 

[0 0 4 7] l|->t#i>X5^A6 4Tli, SIS 1 0 IC^ 

fc-5>7t*i7 ocD-sBti, MiK^it 1 4o^— a, 

'i'x/M 2c7?^®(c=koT, KW^nr^— o 

;SM7t^7 SSrJ^fiKT^. ^-R*f^^7 4*3J;l!>'ll— 
-&fiK$nfc:M0?ti^7 2«rJgEio-r-£. 



11) !|#M2 0 0 0- 3 2 6 2 2 0 

[0 0 4 8] 0 2 trH^<t. M07t^7 2 X^U 3 
6&i;Saj'^'f >H'i7 6 2 ^acT^ttSS§6 8tceSIL. 
TVi-5o 5lt^nfe3t^7 4, 7 S^iSt^tri^fiCtiT* 
■2.«-&, -en^>«, ^UJg§6 8T'ft;kfl (I...,) (c;^£ 

[0 0 4 9] 4F*3®gX««IS«®jP$«. a« 

[0 0 5 0] 0 5*#fiaf-i>i, m-^#->X7"A8 4 

$ti, esi^Ksg B^j^Eg-r-s. gii^nfcTt^g 6o 

tlT^-K#*7ti^ 9 8^Jgfig-r^. m-SW^^9 4. 

30 ^-ss^7t^9 8«, ^ne-cDfi^ffigg^tc-fci^LT, m 

4rt©«X««ScgOJP$^KSir<7)|g», 5t 
[0 0 5 1] ■&fi)cSnfeK07t«l9 2«, 3 6 i: 

s?3>?-f >K':7 8 2*a-pT«iffiS8 8tc€s-r^>. s 
i*$n;t?ti^9 4, 9 swoiBf^ • 

§g8 8T'©S/hM (I.i.:) S.U^«;*:ffl (I...!) (Dm 
■5. 

[0 0 5 2] yy>i?mm^ Tut)-^^ nmmmp^izm 
Tt.i^)t#, j^mne 8, 8 8 ici-ST^— :$'m#Ui:^ 

50 IKffiig 1 4©, Tlc^^i:)^SX«ffi*5:g-^'j7XA 1 2 



( 12 ) 



2 

fe«i|Ef©*©^ai«, ±ie*B#fFail^^08/689, 930T 

[0 0 5 3] 06, Ei7^#HgL., S« 1 0*^f:/5> 



12000-326220 
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10 



■cosj 



4, 8 4*^f>roK*t*llia!l 0 0. 110 (;^S^T^^) 

3. cMPSEtt, sl^^tt^a;l 0 0. iioi&^jgfflb, 

[0 0 5 4] rr>fc!aL — 5^5 2«, i^tbSe 8, 88*> 

b<D?tgjil«MS:l5efflL-, ^Rt^flSfl 0 0, 1 1 0 IC 
ML (7 r > hA^'f > 1 2 0 , 1 3 0T^$n^c)^: 

[0 0 5 5] 



2it 



<3) 



C08 



[0 0 5 6] ^ICT. 1....S.C/I.,.. IS, iE^^CDm:k 

m^RTfm'bmm^ <t>> it^Ey'jum^ 1 2 0 ©e+is, 

AT, tt^TT^Jl^M^l 2 0(DlE^^<Dif-i'mmm. t 

iHl..,. <tg/hiiitSI.,.iliH#t*»lia^l 0 0*^?>®«;^R 20 

ta'JPP^12 0«, ig-8-7'o-b:XtrJ;-:5T, ^J;^ 
«\ fie*CDg/h^ ^ii^ffilC T, 0 0 (D 

' 2 2 

[0 0 5 9] dClT, ,„! tt, iE?£ffiEWS;*C 

mmRifm'mm^ <t>i «^5='jI'M» 1 3 o o^ffi*, 

AT, 1 3 0©iE?£!St^tf-i'Ps^^^, T 30 

i:^/hJg|iI...:«SW«lif 1 1 Oi}^<b<Dm.±'Si. 
l/:-., t xJl'M^ 1 3 0 tt, )g-&yn-t7.tc<}:oT. ^SJA 

«. se*©»/jve^jg-&ffii-<fc-^T, sstttSM 1 o« 
mmm\z^'om.^-^nx^^<. mo. gw^ffl^ 

40 

[0 0 6 0] ^u<Dmmmm^t.wrmfo-t.7.'p\z^-^-^ 
mtiox. m^mmm&^nmt^^\z&.m-^n^mm 

A. 



[0 0 5 7] l^iltC, 1 1 0 \Zlii-t^'^y')Vm 

(T.. ) mxT<r>^o\ztA^, 

[0 0 5 8] 
[icSC4] 



2ic 



(4) 



Ar-2M^cosa 



^1$. «aiA«t;-i?PBi^««, m¥&m\znw(n-^ni,, 

mTLliS.. tf->>ra«»iAT, . AT, tt. #-!J--f 5';l/»fr 

^mm^m\zm-^^nm%-^nx^^^^. \^-^mmm 

fiCtSM*.. m— y-'f iJ'JUC^f L.T<D 
[0 0 6 1] l/iofcA.jl^^ii7!)iSi^$n«.i:, ID«I<D 

fi. m.'o<Dmmm<7im^i)^nm-r^^t*^'^ux$>^. 

[0 0 6 2] 
[|I!C5C5] 

(S) 



[0 0 6 3] Z.Z.X\ — if— t*- A CDS J:, n 

ATtt«fcffL.<lll±J^nfct:-^'Ffl^« 
■ea&-g>. ^iaa'«> X:t^JK^riIiJ, n,.>. , •sina'=n 
.,, • sina, Clc:T'n,.,„«, 1 4|^CDg(DSM 



7 0, 9 0©fft^^L:ftS-trab-5<, P^afttS. 

[0 0 6 4] fx 0 i^*^nfc$**4ws. D,,....dtt, m 

50 liii^/ii^.. 0iJAli 



( 13 ) 



[0 0 6 5] 



= P'T, 



[0 0 6 6] X«SW«lSlFCD-0(Dtf-i7^*l'^ti»rM- 
AD « . 

[0 0 6 8] 

[0 0 6 9] ^M^-ciawpsD, ■afflM 



MdoT 



2n, ^cosa; 



[0 0 7 1] jJATO^^C^LVi. 
[0 0 7 2] 



A 

LT. 



[0 0 7 3] d Z.X\ 



M = 



A 



cosa' 



[0 0 7 5] Sait««. «jgl 4f*g 

D. . . M . , $ D. . . J; 0 /h ^ < -r-^^ -efe 0 . 

g!{b->'Jn>lc^*L2 5 0 0 0 A-e$.S, NO 



AT". 




'2 » 

[0 0 7 7] bfcd^tjT. M©»:«S«, N=l. 2, 

[0 0 7 8] No^fsa. M(7i^m^mzM 

M..,tt. □.../AD, lC«L.LiT$)^e). LjS^L, J: 
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(«) 



[0 0 6 7] 
7 ] 

(7> 



[0 0 7 0] 
[SC^B] 



(9] 



[0 0 7 4] 

[3SciC; 1 0 ] 



(10) 



30 z/tf— i'TsW^ AD,*^^.3Stts-r-5e:i:*«T^*. 

[0 0 7 6] 
m^l 1] 

(11) 



[0 0 7 9] ia8A. 08 BSr#fig-r-5<i:, 2-:3©<S« 
^rx^HH^ 1 4 0, 1 5 0 ->U 3 >'i;x/NJbJrg!'fk 
->U=i> (S i02) *ffl^O?ff«^S*T-5^lC^^ 

[0 0 8 0] 

[«ll 



phase offset 



pealc-to-p«a)c period 





q>2s 65.5 s 


ATi= 197.5 S 


6Ta« 233.5 6 




( 14 ) 



[0 0 8 1] cne.js^«^»ii\ 1 0 A/^<Dmmmst 



CO 0 8 2] 
(«2] 
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let optical 
system 


^Ti*4 ryntical 

system 




silicon oxide 


silicon oxide 


initial chlcknesa 


looooA 


lOOOoA 


polishing rate 


loA/sec 


10 A/ sec 


refractive index 


ni«y«r* l-*fi 


ni«y»,<> 1^46 


wavelength 


Xi- 5663 A 


X^m 6700 A 


incidence angle in air 




16 • 


angle in layer 


10.88* 


Oa'- 10.88** 


peak-to-peaK thictoiecs 


AD^e 1970 A 


rkDa« 2336 A 



[0 0 8 3] w^^s^mmr^h. 



[0 0 8 4] 
[S3] 



N 


M 


integer 
of M 


thlcknea» 

for N 


thicknesB 
for M 


thickaiese 
diffeirence 


0 


0.27 


0 


655 


125 


530 


1 


1.45 


1 


2992 


2100 


892 


2 


2.63 


3 


5329 


6050 


-721 


3 


3 .82 


4 


7665 


8025 


-360 


4 


s.oo 


5 


i0002 


9999 


2 


5 


6.18 


6 


12338 


11974 


364 


6 


7.37 


7 


14675 


13949 


725 


7 


e.ss 


9 


17011 


17899 


-888 


8 


9.73 


10 


19346 


19874 


-526 


9 


10.92 


11 


21684 


21849 


-165 


10 


12.10 


12 


24021 


23824 


197 


11 


13.28 


13 


26357 


25799 


559 



12 


14.47 


14 


28694 


27774 


920 


13 


15.65 


16 


31030 


31723 


-693 


14 


16.83 


17 


33367 


33698 


-331 


15 


18.02 


IB 


35704 


35671 


30 


16 


19-20 


19 


38040 


37648 


392 


17 


20.38 


20 


40377 


39623 


754 


18 


21.56 


22 


427X3 


43573 


-860 



50 



[0 0 8 6] ^(Dfz^. CUP^U±:7.^\Z 

^o^Bmmm^^^ m^E<Dm^D (t) \t. &sT<d^^ 



( 15 ) 
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[0 0 8 7] 

D(t) = DlnlUaX - I>tei«a>r«i(t) 

[0 0 8 8] mn. mm'^nrzm\z^vm'^(Dm'^\ti 

0 0 0 At:?^?) 2 0 0 0 0 A;^j:(DT% ^^<Dm^ ^\^Wz 

mm'&.zf&^^y-ty h^wii\'r^z.tT$>^o —few 
\z. :i(D^\z}ft. ^m&\zm^m^\^m:Bi.zj^m:km^^'>u 

m\zu^T&^oo 

[0 0 8 9] m^\t. -'m&tm(Dm&o:>m^x-$>^^ 
yj\zr:>i.^x. mMmzmw^m^mm-r^^^s^zMi^- 20 

[0 0 9 0] ^i^\Z. ^gfiCDjff ^L(/^ffl^^:b-ti-t^. Si 

t€\z\t^&^m^^:^^^<^Dmwx&^o 

[0 0 9 1] 2^(7:>^^vX7"A6 4, 8 4^^. S^^ii^ 

[0 0 9 2] mm-^mrm^\t. i/— tf-. ^^y-r^t 
(LED) . s^uziTshxmmzf'y'rym 
yt^iy7s5^A\zif^^ii^tsctf)^x^^m(Dytm<Dm\z^ 

m^^^(Dytmzn't^x^<Di^u^Mm^mm-r^ z. 
nmmm\z^^f^m^m^^(D^mMmxs>^m^. a 

D = A/ (2n*cosa') T^^l^n^o ^(DtzHb. W 

^Ji^ftSA.rf A/cosa' ^hLT^e'r^Clch:;^?^*^ 

u^^r. A.ttiX^r.ts2(D]t\tmmm\z/i^:^ummz^ so 



[»^l 2] 

(12) 

[0093] 09. mo ^^m^^t> CMPSM2 

0 mi. m2^^mi^T±m-^tirz%<D\zmmi^ 

T«^fiSnfcy^^>2 4^*-r^c L>e»^L. CMPS 
B2 0att. tt^L7t:^>^X7=-A6 4, Sffi$*7t^vX 
7^A8 4a^^iJ. mmmyt^zy7.^J^S 4 a\t. 
AXT'U ^^tBSgS 8 a CDcfc-S^cSli&rJKI*® 9 

1> ^Jli8 6 a^^tr. 7¥:l^9 0 aCO-gI$«, h'-AX 
T^U ^y^-9 1 ^ailb, SBjr:7<>Hij7 8 2 a> 7.^ 
U 3 6 a^^bTfefilb. SifiAWTSISl OfC^fc 

l.m—m^\zm^Xm^Z.tf)^i^. 'f^y^>2 4(DT/'^ 

8 0a ^^/JN^ < -tr^^o 
[0 0 9 4] mi 1 ^mmT^^. ftil(Z)*iStC43ViT. 
CMPgg2 0btt. CD^P 6 0 b^y^'T'>2 4 

bmzmi^. m—(D^^>\^^e2h^mm/^y\^3o 
'>x7^A8 4bti, ^n^n. ^ytm^m—'y^>\^o 

6 2 b^iiLT«<o ^m? Ob, 9 0 bt^> 1 0 

— •TPC^O^^^^y^'- 1 6 2?5^*ig:>S/j:fcttT*-5o 

-9 3^^, m^±<D\y-^-(Dxsi^m^mm^^^\z 
[0 0 9 5] 0i2^#0B-r^^. m<Dmmm\z^\^^ 

T, CMPgg2 0c^^, 2'::>(Z)fS^L7t^>'XT-A6 
4 c. 8 4c^WL, ^nfotS, 3t^7 0c. 9 0 c 
1 0 (Dm—mj^JZl^^f^bo vX-T-A 6 4 c <D5t 

me 6 c. ^m^e 8 c yt^zyx^M.s 4 c^ms 

6 c , 8 8 c 7¥:«^ 70c, 72ctCJ:0 

$nfc¥®5&^\ 3fe«l90c, 9 2 c fc:J:0^^$n:^c¥ 

X5^A64c, 8 4 c Sl^tC*?j9 0jg-r:^:7ir>y h 
[0 0 9 6] 7t^>^7.^A6 4 c, 8 4 c 

- (la^iiT) •^^i>mnxK^'t^ct:^^'^mx\ mo 
5tjg«»-^i±is§o 2 ^(Dmmiz^rc^-^mm^&^o 

-)l\^xm^'^t:>'^^^nt^^^hDX$>^. 

iz. ^m\tm^±o:>^u^m}^jzmrc^'^mit^^s>^. 
[0 0 9 7] mi 3\z^'^nrcm(Dmm\z:^^^x. 2'd 

xK^^\zmo^ioi^\znm^tix^^^o yt^i^T.j-L. e 



68d. 88d, ^^-73d, 93d<&*L. IBa!^ 

[0 0 9 8] yt^iyTsv^Ah^-i yi^^yMmom.com^ 

>^'^'T->l^<0|W|— XtiS^'ci^'i'OH 



'layer 



cosa 

\z^nx. ^^m^\t. rzAjrz/yt^<u^o mi 4. 

ft-r^o IS 1 4> la 1 5 tr^Btt-SttSl^t^^ 4 7 0 nmT 
<D tf - i7 a m W t" ^ L E D ^ ffl (/ i T ^ ^ ^ n ;fc ^fo O *^ 

{zu—^-i^m-Mmm^n^.^.^ i^ED^^u—^-^it 

[0 10 2] *%HjcoSfi«> -^±coW?:iJSfiTfP»j 

m^i'£mm':fu±:7.^mT't^^^zmm'^n^t 

o fc — O (D ^ ^ V X A W T ^ X 5^ A cfc 0 S $ n 
^(Dtt\z\t. W«yn-fex^f?it-r^^co^ 

fr<hbTi^ffloitgTS>^o z.(Dy^fiiX\t. m-:^o:>mj^M 

[0 10 3] ^.^.^O^^Sn-SpftC, mt^^^^^'^^'rJ^t^ 
[0 10 4] S1S3^?^^#?Otc¥S^k:-r^^f::^^iI'JM7:i:^ 



(16) #P?|2 0 0 0 - 3 2 6 2 2 0 

^^o\zmm^^z.t.i)^x^^o 

[0 0 9 9] l/-lf-chl/^p cfcO, ^7ty-r:^-H aE 

D) "^wmn^^^^^^^fD^u^i-x^mnm 
x$>^o ^m^m^'r^<D\zmmw^'y 

CO 1 0 0] 
10 CS:3S:i'3] 

<13) 

[0 10 5] :7*^>^'^x/Nc7)iK?a*ri^B^$ 
^^f)^n^z.h\z^o/tisr—>mm<D±\z$>^m<Dm^ 
U'tT.it. mmvrz^mm^mmmos/m,9zo\zx^fi 

[0 10 6] ^etc, :^-c^)gg{kg^wr^>' 

v:j>ryx,/\t\^^o^Mxmm^nx^rz'^^. ^#yn 

mzmm^m^i^Mi.. ^^mzmm^m^&mv. n 
30 Mifiitc:fei^T, T\z$>^m^^^\tm^mjL\t^ 
{i^u<^^^^mzm^^m^KM'r^^^x$>^o 
[0107] mi 6. mi 7 ^mm-f^h. i&(D^mm 

{C*3V^T> CMP^K2 0 efc::fett'5§W«X5^-V3 
>\t. rzr:>rz—^(D^^iyXy^A^^tSo CMP 
SM2 0eti, 3t^i>X^A6 4 e ^fiiAJt^— W 
SX^-'>3 > 2 2 e mzL^^^TsJ-h. 6 4 e' 
{iAfc^-W«X7^-5>3 >2 2 e' i:^^tro 7fe#i> 
X7^A6 4 6 4 e'ti. ^® 6 6 e. 6 6 e\ ^ttl 
§§ 6 8 e , 6 8 e ' ^^n-^^tl^tj'o W*X 

2 4eCD7^:6 0e, F 3 0 e (7)':!7-r > H ^ 6 2 

iix^-i>3 >tc^i!j-r^ch, 7t:i^f^6 6 e' tis 

>24e'07t6Oe\ H 3 0 e ' CD'i7-Y > F 

':7 6 2 e' SriiLT5t^*^#> S«t::^T^o 

5S L fc*Siff It fct5S##^08/689, 930T^t>f ^ ntz. i: 5 

\z. imm^.'^^'^'^^^\z^^^^z,hi:i^x^^. - 

50 'PCDW*X7^-5/3 >cO^£tlt§6 8 e, 6 8e'^i, |WI 



{ 17 ) 
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[0 1 0 8] 7t^->X5^A6 4 e, 6 4e'tt, l^«IC 

# ir. m— Tt^vXf^-A 6 4 e {C*3lt-53tilS 7 0 e 

||-7t^->7,5=-A6 4 e' tc*3tt-&7t^7 0 

■5. fisjAti, 3t|g6 6ett. *«]8 0 0 - 2 0 0 0 nm^ 

6e'l4, ^t)3 0 0 - 7 0 0 h^A 

3 0 0 nmXtt 1 5 0 0 nm©«?SS:#L-, ^-7^*! 
^;<J4 0 0 nm3^«6 7 0 nm<D?S:g<&^-r-S)::i75^ 

[0 10 9] mmzisi^^x, (:/^>i'SiS$.-5^i 

«/1 ^- >{k tlfcT^AM X««CD i: e, T <t t,^) 

CO 1 1 0] :icDm.'^-.^mm-r^^. mm^n^mo^ 
mm $ tr *5 tt -5 &w.m . r^i^ o Ac$l,#^^ iii ^ ^ 

\t=F^miii^''pti.^^-v$>^vif)^<b. mmmmit. maws 

ct 0;^^l'it:-i7FBlcOjP^ AD (^^7 5: 

(0 111] ^— WliX5^-->3 >(C*5lt-g>*iSfitt. 

^-^^->X5^A(D-t3£7Dtf-i7rH^i?^ AD'I^I 
lgX7^-->3 >T®(/iiftS«. Sm®*l>^,T. .fcOjEJt 



m-^\zidi-f^&M^mmti^^ ^-7t^->x-T-AcDtf-i7 

[0 112] ::®ma«. -£;±<©w*x-5^-i>3 >t 
tt^cD3t^->x A ^^ffl-r -sMj^ b c M p ^ecosi 
mmizis^^xmn'^mx'$>^, m^it. mmit, ^t.j- 
-->3 >xmm.m\zmiSLt:mmh. ^7.7— i^b >xn 

10 fflpIt6;^E2-:3(D7t^->x-xArort, — o^ttS^Uffl-T-S 

[0 113] setc. mm.\t. laid^esi 5fcias^$ 

Wtm-xy—^'Byxmw.^Wtm-t^m. nn-r^^oi*^ 
njflgT-ag.^. ^-^^>-x7"A«v mt^:fimx 

r^^izmm'sirnxS)*). ^-^t^s^xT^Ata, wiu:^ 

;^j:;&ffiT-^-W«XT— V3 >T-^ffi:^n^T'afe5 5** 

7t®co^r5c!l&fi7!»5^*iEL#^.#-^<¥vX5^A^<S 
fflf -5*— XT— i'a >TjlfTBltlTa&-5'5. 

30 [0 114] Xt^— f>3 > 2 2e, 2 2 e' tt. f^—W0 
XT— ->3 >&Ufm-«flSX5^->'3 >i:LT^ 1 

-W«Xt— v-a >Ry:^:::W«XT-->3 >«, 1^- 
Ofil,i&ft^i^^^ffl-r^3t^->XTA^'&^. HHW 

igx5^->'3>2 5e'«, ^t^iKfi^igssfieffl-rsjie^ 
[0 115] cMpmrncommmmit. i/^ofc 

40 ^l.i«fi*«ffl-r-2>i6ilD©3t^->XxA^ffi;^TMlCB{c 
m?L\-£, mH7t^->XxA2 2e"«, 3ti^7 
Oe' J; OMfC^l'ijSS®3t^*»^-r'2)3te^->X'TASr 

[0 116] — Ui±W3t^->X^AS-. 

50 *^^fij7tcCli:*^*-2>, «3J;^.«, 2 OCD^^vXtA^"^ 



[0 117] Hm^mmt^^^'^m^.-^mm-^ 

[0 3] 0 l<DCMPSe*^e.<OW«X5^— ->3 >«it 
[04] -l^^lS-eaStcSfcO, ±fB*«CD2-:3CD® 

-r «tBS ^^-r T ^ A -e ab ^ , 

[0 5] — ^^lSTS«(C^fcO. ±feS«W2-P(DB 
*^e.R«T-5. ±fBm-3fe^->X7^A*^e.OJt«ft«:0* 
•r-S)«tBSy-1'T^'*^AT-SS<, 30 

106] 02OCMPgBIC*3(t-5S— 7t^->X7^AfC 

[07] 02CDCMPgBC:fettSm— ^#->X5^A(C 
J; o i L# teSWSS^ttia^co ^ 7 T' * ^ . 
[0 8] (A) Rt/^J'0 (B) a. 2 0(;5^Stl?)^ 

s-r 7 7 s . 

[0 9] ^— ©tft^L7t^->XT-AXyfm— ©Sitlft^ 

# ->7> 5^ A * ^t" -5 C M P ^B ©«BS W 0T S S o 
[010] SaA«T««tC^fcO. ±IB»«<^2-:3<^ 



(18) !t#B§2 0 0 0-3 2 6 2 2 0 

I -5. 

[011] 2-:3(D3t^->X-xARlXW^/1-y KfC— 00 
"^-f > H 'i' <^*-r* C M P Sec^SlBSM»f®0T-ag)-2>,, 

[012] 2 0®$ft^1.b7t^>-;^xA<i:PS/-?-> Ktr— 
■^©•:7-f > H-^^W-r-S CM P^e©tRlllSW»fB0TS. 

[0 1 3] S^M'g2e$n^c2 0<7)7t^^>'i— 
■r -5 C M P SB ©«BSet)lfrB 0 T ^b s , 
[014] 4 7 0 nmTfc!-i'iS:it**-r2.^7t^'-f :t 

[0 15] 4 7 0 nmT'tf-i7ttW^Wr^^>t5''r:t 

SX-r-v3>, 2 S-JRiUX-T^-va >. 2 4-^^ 
T*>, 2 8--A^y FIigi5SB> 3 0 -W^/t :y 3 2 
3 4--SMg. 3 6--X^U. 3 8-:;?.^ 
U/U>XT-A, 4 o-'*;u— tr;l/. 4 2--fe>^ — 
4 4-4-'^UTJRjilfflffiSlv^:7 4 6-4- 
UT^iy Hlel^^-^^, 4 8 - ^ v7;PX P 5 
0-'^^V7^y V. 5 5 2-=i>t:^- 

37. 5 4-ai::trgS, 6 :r:. 6 2-m 

m. 6 8-:^— t>it, ^ffitg. 7 0-7t^. 7 2--M 

oytu. 7 4-'m-Km^m. 7 6-&myt'^. is- 

>\^0. 8 4-^-3t:^'>XT-A. 8 6-^— 8 
8-||--fe>1f, ;^tB^, 9 9 4-^- 

SI^Tt^, 9 6-em7fe^> 9 8-^-^1*3^^, 10 
0 -Kl+Wlia;. 1 1 1 2 0-^5^;i^M 

1 3 o-^^;bg5», 1 4 o-{g«^5^;i/M», 1 

5 0-{S^.^^;i/MSc, 1 6 0"'itm±:>^. 16 2. 
1 6 4-7t#<>^^yr^. 1 6 6-fi:S:7-^/fo 




m7] [014] 
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